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CLAIMS 

What is claimed is: 

11. A method for accessing data from an enterprise data system via user voice 

2 input; 

3 authenticating the user using a login process in which the user is identified by 

4 a unique voice user identifier; 

5 transparently logging the user into the enterprise data system through use of 

6 information obtained during authentication of the user; 

Mi 7 enabling the user to request an ad hoc query be performed against data 

3 8 stored by the enterprise data system using a spoken natural language query; 
2 9 converting the spoken natural language query into a data query and 

[T 10 executing the data query to retrieve any data in the enterprise data system 

■rn 

^ 1 1 corresponding to the ad hoc query; 

Hf 12 providing feedback data corresponding to data retrieved from the enterprise 

O 13 data system in a verbal format to the user. 

ru 

1 2. The method of claim 1 , wherein the data query includes reference to a unique 

2 enterprise data system user identifier such that the ad hoc query returns user- 

3 specific data. 

1 3. The method of claim 1 , wherein the user is enabled to log into the voice 

2 access systems using the unique user identifier and a personal identification 

3 number (PIN). 
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1 4. The method of claim 1 , further comprising: 

2 converting the spoken natural language query into a data request in an 

3 application-readable form; 

4 identifying one or more object(s) and data criteria corresponding the spoken 

5 natural language query by processing the data request; and 

6 formulating the data query based on any objects and data criteria that are 

7 identified. 

1 5. The method of claim 4, wherein the enterprise data system includes an object 

2 manager and data manager that are used to enable access to data stored in an 
M- 3 enterprise database, further comprising: 

R 4 passing information corresponding to any objects and data criteria that are 

; r 5 identified to the object manager; 

[I 6 formulating a database query based on the objects and data criteria passed 

J " 7 to the object manager in consideration of enterprise database schema information 

rj- 8 available to the data manager; 

D 9 submitting the database query to the enterprise database; 

O 10 receiving a result set back from the enterprise database in response to the 

1 1 database query; and 

12 processing the result set to produce the feedback data. 

1 6. The method of claim 5, further comprising: 

2 extracting object data from the result set; and 

3 defining a prompt and slotted data string corresponding to a grammatical 

4 form in which data are to be presented to a user. 
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5 embedding the object data into slots in the prompt and slotted data string to 

6 produce the feedback data. 

1 7. The method of claim 1 , wherein converting the spoken natural language 

2 query into the data query comprises: 

3 receiving user voice input as digital waveform data; 

4 passing the digital waveform data to a voice recognition component; 

5 receiving application-readable data from the voice recognition component 

6 corresponding to the spoken natural language query; and 

7 processing the application-readable data to determine what data the user 

8 desires to retrieve. 

1 8. The method of claim 2, further comprising: 

2 defining a grammar syntax language comprising a plurality of grammars 

3 specifying grammatical formatting of legal user inputs; and 

4 determining what the user desires to retrieve by processing user voice input 

5 in consideration of the grammar syntax language. 

1 9. The method of claim 1 , wherein providing feedback data corresponding to 

2 data retrieved from the enterprise data system in a verbal format to the user 

3 comprises: 

4 defining a text and slotted data string corresponding to a grammatical form in 

5 which data are to be presented to a user; 

6 embedding data retrieved from the enterprise data system in slots defined in 

7 the text and slotted data string to form an embedded data text string; 



62 



Attorney Docket: 005306.P006 



8 passing the embedded data text string to a text-to-speech conversion 

9 component; 

1 0 receiving digital waveform data from the text-to-speech conversion 

1 1 component corresponding to the embedded data text string; 

12 streaming the digital waveform data to a device that produces an audible 



13 sound in response to processing the digital waveform data to produce a verbalized 

1 4 feedback to the user. 

1 1 0. The method of claim 9, wherein a plurality of text and slotted data strings are 

2 defined, each corresponding to a respective system response, further comprising: 

H> 3 determining a current navigation context of the user; and 

o 

E 4 selecting an appropriate text and slotted data string from among said plurality 

3 5 of text and slotted data strings based, at least in part, on the current navigation 

L 6 context of the user. 

Hi 11. The method of claim 9, wherein a plurality of text and slotted data strings are 

c 2 2 defined, each corresponding to a respective system response, further comprising: 



O 3 identifying attributes corresponding to data retrieved from the enterprise data 

FU 

4 system; and 

5 selecting an appropriate text and slotted data string from among said plurality 



6 of text and slotted data strings based, at least in part, on any attributes 

7 corresponding to data retrieved from the enterprise data system that are identified. 

1 1 2. The method of claim 1 , wherein providing feedback data corresponding to 

2 data retrieved from the enterprise data system in a verbal format to the user 

3 comprises: 
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4 storing a plurality of prompt audio files, each comprising prompt digital 

5 waveform data that when processed produces a verbalized prompt comprising one 

6 or more words; 

7 defining a prompt identifier and slotted data string specifying a grammatical 

8 form in which data are to be presented to a user by identifying prompt audio files to 

9 be streamed and defining in order specifying where data are to be inserted relative 

1 0 to any prompts audio files that are identified; 

1 1 passing data retrieved from the enterprise data system to a text-to-speech 

12 conversion component; 

1 3 receiving text-to-speech (TTS) digital waveform data from the text-to-speech 
H 14 conversion component corresponding to the data passed to it; 

0 15 streaming prompt and TTS digital waveform data to a device that produces 
3 16 an audible sound in response to processing the digital waveform data to produce a 
C 17 verbalized feedback to the user, wherein portions of the prompt and TTS digital 

I" 1 8 waveform data are streamed, in order, based on an ordered defined by the prompt 

\i 19 identifier and slotted data string, and prompt digital waveform data is retrieved from 

H 20 prompt audio files corresponding to the prompt identifiers. 

1 y 

1 13. The method of claim 12, wherein a plurality of prompt identifier and slotted 

2 data strings are defined, each corresponding to a respective system response, 

3 further comprising: 

4 determining a current navigation context of the user; and 

5 selecting an appropriate prompt and slotted data string from among said 

6 plurality of text and slotted data strings based, at least in part, on the current 

7 navigation context of the user. 
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1 14. The method of claim 1 2, wherein a plurality of prompt identifier and slotted 

2 data strings are defined, each corresponding to a respective system response, 

3 further comprising: 

4 identifying attributes corresponding to data retrieved from the enterprise data 

5 system; and 

6 selecting an appropriate prompt identifier and slotted data string from among 



7 said plurality of text and slotted data strings based, at least in part, on any attributes 

8 corresponding to data retrieved from the enterprise data system that are identified. 



1 15. A method for accessing an enterprise data system via a voice 

M 2 communications device, comprising: 

p 3 enabling a user to establish a communications connection to a voice access 

■J% 4 system; 

[7 5 authenticating the user with the voice access system using a login process in 

yj 6 which the user is identified by a unique user identifier; 

pj 7 determining enterprise data system log-in data that enables the user to 

-J 8 access the enterprise data system, based on the unique user identifier for the voice 

m 9 access system; 

10 automatically logging the user into the enterprise data system using the 

1 1 enterprise data system log-in data; 

12 enabling the user to request an ad hoc query be performed against data 

13 stored by the enterprise data system using a spoken natural language query; 

14 converting the spoken natural language query into a data query and 

15 executing the data query to retrieve any data in the enterprise data system 

16 corresponding to the ad hoc query; 
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1 7 providing feedback data corresponding to data retrieved from the enterprise 

1 8 data system in a verbal format to the user via the communications connection. 

1 1 6. The method of claim 1 5, wherein the voice communications device comprises 

2 a telephone and the user is enabled to log into the voice access systems using the 

3 unique user identifier and a personal identification number (PIN), each of which may 

4 be entered using a keypad on the telephone or via a verbal user input. 

1 1 7. The method of claim 1 5, further comprising: 

2 converting the spoken natural language query into a data request in an 

3 application-readable form; 

O 4 processing the data request to identify one or more object(s) and data 

2 5 selection criteria corresponding the spoken natural language query; and 
II 6 formulating the data query based on any objects and data selection criteria 

I* 7 that are identified. 



? 1 1 8. The method of claim 1 7, wherein the enterprise data system includes an 

5 2 object manager and data manager that are used to enable access to data stored in 

3 an enterprise database, further comprising: 

4 passing information corresponding to any objects and data selection criteria 

5 that are identified to the object manager; 

6 formulating a database query based on the objects and data selection criteria 

7 passed to the object manager in consideration of enterprise database schema 

8 information available to the data manager; 

9 submitting the database query to the enterprise database; and 
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10 receiving a result set back from the enterprise database in response to the 

1 1 database query. 

1 1 9. The method of claim 1 8, wherein use of the object manager and data 

2 manager abstracts objects from how data corresponding to the objects are stored in 

3 the enterprise database such that a schema of the enterprise database may be 

4 changed without requiring any changes to any voice access system component that 

5 is external to the enterprise data system. 

1 20. The method of claim 1 5, further comprising: 
y. 2 retrieving data pertaining to a selected object for the user from the enterprise 

5 3 data system through use of the unique user identifier upon login to the voice access 

gj 4 system; and 

[I 5 providing feedback data corresponding to any data that are retrieved in a 

!**•' 6 verbal format to the user via the communications connection. 

5 1 21. A method for accessing an enterprise data system via a telephone, 

P 2 comprising: 

3 enabling a user to establish a telephone connection to a voice access 

4 system; 

5 authenticating the user with the voice access system using a login process in 

6 which the user is identified by a unique user identifier; 

7 determining enterprise data system log-in data that enables the user to 

8 access the enterprise data system, based on the unique user identifier for the voice 

9 access system; 
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10 automatically logging the user into the enterprise data system using the 

1 1 enterprise data system log-in data; 

12 providing a voice user interface that enables the user to navigate and query 

13 data from a plurality of domains using spoken navigation and natural language 

14 query commands, wherein each domain comprises data corresponding to a 

1 5 respective type of object in the enterprise data system; and 

1 6 providing feedback data in a verbal format to the user via the telephone 

17 connection in response to spoken navigation and natural language query 

1 8 commands, said feedback data including data corresponding to data retrieved from 

19 the enterprise data system in response to the natural language query commands 
H> 20 and system prompts in response to the spoken navigation commands. 

3 1 22. The method of claim 21 , wherein the voice user interface includes a set of 

u 2 global voice commands that enables the user to jump from a current domain to a 

^ 3 new domain. 

9 1 23. The method of claim 21 , wherein the voice user interface includes voice 

O 2 commands that are context sensitive to a current navigation context of the user, 

3 such that the user may navigate to another navigation context from a current 

4 navigation context using navigation voice commands that are based, at least in part, 

5 on the current navigation context of the user. 

1 24. The method of claim 21 , further comprising: 

2 generating a data query to retrieve data from the enterprise data system, said 

3 data query returning a plurality of data sets pertaining to an object to which the ad 

4 hoc query corresponds to; and 
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5 enabling the user to browse the plurality of data sets using verbal input. 

1 25. The method of claim 21 , further comprising: 

2 maintaining navigation tracking information for the user that identifies 

3 navigation locations the user has previously navigated to; and 

4 selecting system prompts based on the navigation tracking information for the 



5 user such that the user is presented with a different system prompt if the user has 

6 not previously navigated to a current navigation location than the user is presented 

7 with if the user has previously navigated to the current navigation location. 



N= 1 26. The method of claim 21 .wherein the ad hoc query comprises a request to 

3 2 retrieve data corresponding to a domain the user is currently in that is provided to 

3 3 the enterprise data system and returns a plurality of data sets comprising header 

[I 4 data identifying items pertaining to the current domain, further comprising: 
^ 5 enabling the user to browse the header data on an item-by-item basis using 

h- 6 verbal navigation commands; and 

D 7 reading the header data corresponding to each item in response to a user 

jjj 8 navigation to that item. . 

1 27. The method of claim 26, further comprising: 

2 enabling the user to request detail information corresponding to an item that 

3 is currently being browsed; 

4 retrieving detail information from the enterprise database corresponding to 

5 the item currently being browsed; and 

6 reading the detail information to the user via the telephone connection. 
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1 28. A method for accessing an enterprise data system via telephone using a 

2 voice access system, comprising: 

3 defining a set of grammars comprising a language and syntax in which data 

4 are stored as phonetic representations of the data; 

5 retrieving selected data from the enterprise data system; 

6 pre-compiling at least a portion of the selected data into predefined forms 

7 corresponding to the set of grammars; 

8 storing the pre-compiled data in a local database that is apart from the 

9 enterprise data system; 

10 enabling a user to request an ad hoc query be performed against data stored 

M 1 1 in the enterprise data system and/or local database using a spoken natural 

S3 12 language query; 

£ 13 converting the spoken natural language query into a data request and 

[I 14 retrieving data from the enterprise data system and/or local database corresponding 

fo- 

1" 15 to the ad hoc query; and 

H 16 providing feedback data corresponding to data that are retrieved in a verbal 

y 1 7 format to the user via the telephone connection. 

1 29. The method of claim 28, wherein header data that are used to identify objects 

2 are stored in the local database while detail data corresponding to the objects are 

3 stored in the enterprise database. 



1 30. The method of claim 28, further comprising: 

2 defining a set of objects for which data are to be pre-compiled; 

3 defining a schedule identifying when data corresponding to the set of objects 

4 are to be pre-compiled; and 
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5 pre-compiling data corresponding to those objects based on the schedule. 

1 31. A method comprising: 

2 enabling a user to establish a telephone connection to a voice access 

3 system; 

4 authenticating the user with the voice access system using a login process in 

5 which the user is identified by a unique user identifier; 

6 determining enterprise log-in data that enables the user to access an 

7 enterprise data system, based on the unique user identifier for the voice access 

8 system; 

U 9 automatically logging the user into the enterprise data system using the 

Q 10 enterprise data system log-in data; 

3 1 1 enabling the user to request to call a person or entity using a spoken 

12 command; 

; y 1 3 determining a telephone number for the person or entity through query of the 

H 14 enterprise data system in response to the spoken command; and 
? 15 transferring the initial telephone connection to a new connection that 

O 1 6 connects the user with the person or entity via the telephone number for the person 

17 or entity. 

1 32. The method of claim 31 , further comprising reconnecting the user to the voice 

2 access system after the call to the person or entity has been completed. 

1 33. The method of claim 31 , wherein the user is reconnected to the voice access 

2 system such that the user is returned to a navigation context that the user had prior 

3 to transfer of the initial telephone connection to the new connection. 
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1 34. The method of claim 31 , wherein the enterprise data system logically 

2 comprises a server that is accessed via a client-side component provided by the 

3 voice access system such that and the voice access system appears to the 

4 enterprise data system as a typical client in a client-server environment. 

1 
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